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1. The trend in using Commodity of the Shelf components in building supercomputers boils down to two things: Reasonable Performance, and Price. Off the Shelf components nowadays are evolved and efficient enough for non-performance critical jobs. The other reason is that off the shelf parts significantly costs lower than custom hardware.
 Custom hardware costs so much more than COTS components, that the value packed in using these “generic” parts is unquestionable. 

2. Architecture retargeting is the technique to “host on a particular architecture the applications and operating systems developed for another.” In layman’s terms, its using software developed on hardware that it is not initially targeted at/developed for.
There are 3 approaches for this technique: “Retargeting Compilers for to a new Architecture,” “Emulation,” and “Binary Translation.” The first one deals with creation of a specifically built compiler to construct the source code into machine language readable by the new architecture. The second approach is a computation intensive approach wherein the old architecture is simulated on the new architecture through software. The old architecture’s instruction set is simulated in the new one. The last deals with old binaries transformed into new binaries for the new architecture.

The reason for all this is that software built for old architecture might still be useful and important but native implementations of these architectures might not be justifiable economically. Again, it all comes down to expense.

3.  High speed memory is important because processor technology has gotten a long way in providing efficient and fast computations that the bottlenecks in systems now happens when the processor waits for memory to provide data, and memory, waiting for other slower memory to provide additional data. The Fastest memory right now is in the processors, and they are very expensive, the registers. The following are then ranked from most expensive/ fastest, to cheapest/slowest: L1 cache, L2 cache (and so on), Main Memory, Secondary Memory.
 

4. PCI is short for peripheral component interconnect. It is the industry standard for I/O buses and connections. Its advantage is that it can support 2 transfer widths, 2 clock rates, various available bandwidths, plug and play, and hot plug. Updates in this technology include upgrade go PCI-X and further to PCI-X 2.0 due to the demands of recent technologies.

SCSI is short for small computer system interface. It is an intelligent parallel interface for magnetic devices. Its advantage is that it is the de facto standard for magnetic devices and is considered an intelligent device containing a microprocessor and memory. Its disadvantages are limited maximum length for connections and the bulkiness and weight of the connectors. There are no updates in this field because the industry is moving away from SCSI and into fiber.

Fiber Channel is a serial interface that uses fiber as its physical layer. Its many advantages include interconnect distances, multiple connections per interface, and supports various types of topologies.

5. InfiniBand is switch-based communications architecture with an approach based on a channel. It is a specification that is independent from the processor and operating system to ensure interoperability.  The author has highlighted InfiniBand because this technology has the potential to replace the industry standard PCI connections and the emerging Fiber Channel connection. It is also compatible with Fiber Channel media.

6. The advantage of using 64-bit OS over 32-bit OS boils down to one thing, 64-bit OS can utilize a lot more memory than what 32-bit can handle. 32-bit can only handle up to 4 GB while 64-bit can handle heaps more. It can also utilize a much larger virtual memory and manage a larger physical memory. But using 64-bit OS has its disadvantages. To make full use of 64-bit, one needs the appropriate processor, on the software side, applications and systems must be fully compatible with 64-bit architecture for them to run.

7. SMP is short for Symmetric multiprocessing. It is the technology of using multiple processor chips for a computer system. SMP is also called a tightly coupled system since any of the processors can be tapped by the OS to do any task the OS wants it to handle.
 This is different to Multi-core processor technology in which one processor chip can contain multiple processing cores effectively mimicking SMP systems.
SMP technology will not fade because of the emergence of Multi-core processors. In actuality, these 2 technologies can work hand in hand. Instead of having multiple single core processors working in an SMP system, most are now using multiple – multi-core processors. Super Computers nowadays are following this trend as it significantly improves performance.
8. CC-NUMA and COMA are simply approaches to implementing and SMP architecture. When using SMP or CC-NUMA, at most one copy of a VM object can exist throughout the whole physical memory. If the processor seeks an object not in the physical memory, a page fault occurs.
In the case of COMA, there is no shared memory. Multiple copies of the object may be present in the memory simultaneously. When the system seeks an object not in memory, the system must allocate memory and copy the object from storage. 

9. Message Passing is an implementation that allows many computers to communicate with one another. One Message Passing System currently in widespread use is MS MPI, Microsoft Message Passing Interface. It is a portable, flexible, vendor and platform independent interface for messaging on HPC nodes. This is based on the widely accepted implementation developed by Argonne National Laboratory. MS MPI can use any Ethernet interconnect that is supported by Windows Server 2003 and interconnects such as InfiniBand and Myrinet. 

10. Super Computers are now built as clusters or MPP systems because of scalability and cost. Clusters and MPP systems are now built using commodity components available at low cost.
 These systems are also scalar in that whenever additional performance is needed, additional nodes are just acquired and inserted into the system.
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